INTRODUCTION
Fracture of the clavicle in the newborn is common among injuries complicating vaginal birth. The clavicle may be intentionally fractured during attempts at relieving shoulder dystocia, 1 and some authors have reported fracture of the clavicle in infants delivered by Cesarean section. 2 In most cases, however, the fracture occurs spontaneously during vaginal delivery. The reported incidence of fractured clavicle is between 0.4% and 2%. 3, 4 The difference between these numbers may reflect a real difference between different programs, or it may reflect the difficulties of full ascertainment of the injury. Although displaced clavicle fracture is relatively easily diagnosed clinically, nondisplaced fractures may be apparent only if all neonates are subjected to x-ray studies or multiple physical examinations by trained examiners. When these studies have been done, the rate of clavicle fracture is close to 2%. 5 When aggressive diagnostic measures are not taken, potential ascertainment biases make studies of associated problems difficult.
Although the long-term sequelae of clavicle fracture are generally limited, the occurrence of a clavicle fracture may be particularly distressing to both parents and providers. Though perhaps inappropriate, many obstetrical services, including our own, use fracture of the clavicle as an indicator for quality review of the patient's care. Furthermore, both the legal and medical communities have tended to equate clavicle fracture with obstetrical mismanagement. In part, this has resulted from reports suggesting an association of fractured clavicle with operative vaginal deliveries, shoulder dystocia, prolonged second stage of labor, and increased birth weight. 2 -4,6 These associations would tend to suggest that improved obstetrical decision making would reduce or eliminate the incidence of clavicle fracture. These associations may be suspect, however, due to the ascertainment biases mentioned above. The association with shoulder dystocia relies on self-reporting of the shoulder dystocia. This may lead to a false association with shoulder dystocia due to an increased tendency to report a shoulder dystocia in a delivery in which an injury has been identified. There may also be a tendency to more carefully examine the infant when shoulder dystocia has been identified.
We have recently developed an objective definition of shoulder dystocia, 7 which includes either a delay between the delivery of the head and body of greater than or equal to 60 seconds, or the use of ancillary maneuvers such as McRobert's maneuver to effect delivery. In view of our use of the objective definition of shoulder dystocia and our institution of comprehensive newborn physical exams, we sought to assess the incidence of neonatal clavicular fracture and to evaluate the association with shoulder dystocia.
OBJECTIVE:
Neonatal clavicle fracture has been previously reported to occur in association with shoulder dystocia, suggesting liability on behalf of the obstetrician. However, clavicle fracture is often inconsistently diagnosed, and shoulder dystocia commonly subjectively defined. Using a formal pediatric diagnosis protocol and an objective definition of shoulder dystocia, we sought to determine the incidence, antecedents, and associated morbidities of clavicle fracture and the potential association with shoulder dystocia.
STUDY DESIGN:
All deliveries at Harbor -UCLA Medical Center complicated by clavicle fracture from January 1996 to March 1999 were studied. Deliveries with clavicle fracture were compared to all vaginal deliveries during this period.
RESULTS:
Among 4297 deliveries, twenty -six were complicated by clavicle fracture ( 0.5% ). Clavicle fracture was significantly associated with increased maternal age and birth weight greater than 4 kg, though not associated with shoulder dystocia or operative vaginal delivery. Clavicle fracture was associated with meconium passage and with neonatal orthopedic abnormalities.
CONCLUSION:
Neonatal clavicle fracture is associated with infant birth weight greater than 4 kg, but not with the occurrence of objectively defined shoulder dystocia. However, infants with clavicle fracture may be at increased risk for additional complications. 
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MATERIALS AND METHODS
Data were collected over a-39-month period (January 1996 to March 1999). During this time, all newborns were examined by pediatric staff; the majority of these examinations (about 80%) were performed by the same pediatric physical therapist. This individual was hired by the pediatric department specifically in order to standardize the evaluation of the newborn for orthopedic problems. If clavicle fracture was suspected clinically, clavicle xrays were performed. If the x-ray did not confirm the fracture, the case was not included in this data set. When clavicle fracture was confirmed, the maternal and infant charts were reviewed for maternal prenatal course, duration of labor, labor and delivery complications, site of delivery and delivery personnel, and maternal and infant outcomes. The clavicle fracture patients were compared with patients delivering during the same period whose infants did not have clavicle fractures. These data were contained in a database maintained by the hospital of all deliveries. As some data were not coded in the general database, for comparisons of the rate of shoulder dystocia, duration of the second stage of labor and maternal age data were abstracted from a more detailed database developed for a study of shoulder dystocia. This database consisted of an unselected subset of 723 patients delivering during the same time period. Shoulder dystocia was diagnosed using an objective definition developed by us and previously published. 7 Comparisons were made between groups using the -squared analysis and Student's t-test.
RESULTS
There were a total of 5718 deliveries and 4297 vaginal vertex deliveries on the obstetrical service during the study period. Twentysix patients were identified with clavicle fracture. Of these patients, 24 had both mother's and infant's charts available for review. The majority of the comparisons involve these 24 patients. There were no instances of clavicle fracture in infants delivered abdominally, or in those delivered from a non-cephalic presentation.
Comparisons of pregnancies with clavicle fracture and the normal delivery population may be found in Table 1 . Among antepartum factors, birth weight greater than 4 kg, maternal gestational diabetes, and advanced maternal age were associated with fracture of the clavicle. There were no instances of clavicle fracture in infants delivered preterm, making term delivery also a correlate of clavicle fracture.
Infants with a fractured clavicle were more likely to have passed meconium in utero, but were no more likely to have undergone operative vaginal delivery or to have experienced shoulder dystocia. The duration of the second stage of labor was slightly, though not statistically, less in patients experiencing clavicle fracture. Clavicle fracture occurred in deliveries performed by all levels of personnel and in both the traditional delivery room as well as the birthing room.
There were a small number of clavicle fractures whose deliveries were complicated by shoulder dystocia. These patients did not appear to be different from the remainder of the clavicle fracture group in terms of their rate of diabetes or macrosomia, but the small numbers prevent accurate comparisons.
No infant with a clavicle fracture had an Erb's palsy. No infant who sustained a fractured clavicle and who returned for follow-up (nine infants) had long-term sequelae of the injury. Two of the clavicle fracture infants were admitted to the special care nursery. In both cases, the admission was related to meconium aspiration and not to birth trauma per se. These infants did appear to have an increased risk of other musculoskeletal anomalies (one torticollis and one club foot) and of readmission for unrelated complications (two patients).
DISCUSSION
Despite our perception that clavicle fracture rates had risen recently, we found that the rate of clavicle fracture (0.5%) on our service was within previously established norms. 3 We were unable to identify any personnel or practices that were associated with an increased risk of clavicle fracture in the newborn. We feel that on our service, the perception of an increase in the incidence of clavicle fracture may be due to more complete ascertainment of the injury by the pediatric service, in part caused by the hiring of a practitioner specifically trained in examining the newborn for orthopedic abnormalities.
Despite our clinical protocol, there may also have been an additional incidence of unidentified fractures. Studies with intensive physical examination suggest that the true rate of clavicle fracture 
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Clavicle Fracture in Labor may be as much as four times that seen in the present study. 3 In addition, the sensitivity of neonatal x-ray for diagnosis of clavicle fracture is unknown. Several suspected fractures were not confirmed when an x-ray was obtained. In one case, a second x-ray did confirm the fracture, suggesting that there may be problems with full ascertainment even with routine use of x-ray.
None of the clavicle fracture patients experienced an Erb's palsy. All of these patients were examined and charts were extensively reviewed, confirming this result. Patients who did experience an Erb's palsy during the study period may also have had a clavicle fracture that was missed, but these patients were examined at least as carefully as the remainder of newborns.
Other reports 2 -6 have noted the lack of strong correlation between clavicle fracture and obviously traumatic delivery. Only one of these reports is from the United States, and this is limited to deliveries occurring in the 1980s. 3 Similar to our study, these authors reported that infant birth weight is the strongest correlate with clavicle fracture. Although maternal diabetes was a significant risk factor in our study, this finding has been inconsistently found in the past. 3, 4, 6 We were unable to demonstrate an association between clavicle fracture and shoulder dystocia, although the majority of previous studies suggest an association. 3, 4, 6 In our population, shoulder dystocia is defined objectively as either the use of ancillary maneuvers to effect delivery or a head-to-body delivery time of greater than or equal to 60 seconds. 7 It is likely that the use of subjective definitions may have caused a false association of birth injuries with shoulder dystocia in prior studies. Unlike other authors, we found no correlation of clavicle fracture with operative vaginal delivery or with duration of the second stage of labor. Conversely, in our previous report, 7 duration of the second stage was associated with shoulder dystocia, reconfirming the notion that shoulder dystocia and clavicle fracture may be occurring in two distinct populations.
Other authors have not specifically commented on the incidence of other fetal and newborn complications in their clavicle fracture populations, although Peleg et al. 4 commented on a lack of an association with meconium passage. We found a higher-thanexpected incidence of both fetal anomalies and fetal meconium passage. Infants with clavicle fractures were admitted to the special care nursery and were readmitted to the hospital after discharge in higher-than-expected numbers. These increased levels of care were not necessitated by birth trauma, but were the result of other complications such as meconium aspiration or infectious disease. These associations suggest that some clavicle fractures in our population may be the result of preexisting fetal conditions rather than any unusual forces exerted at delivery.
In conclusion, we find no justification for the practice of using fracture of the clavicle as a proxy for the quality of obstetrical care. Although a few clavicle fractures may be the result of mismanagement of the delivery process, the majority occur in infants of normal size who undergo apparently uncomplicated deliveries. A punitive approach to this injury probably leads only to underreporting, and to the potential for abuse of the blameless practitioner.
